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Background: Although there is quite a consensus on the need of broadening the scope of

the analysis of well-being, no golden rule has been unanimously defined for building a

definitive aggregate index of well-being. It is well known that arbitrariness exists with

respect to the choice of the dimensions to be included in the composite index, the choice

of the normalization function as well as of the aggregation model and its parameters (see,

e.g., Ravallion (2012) and Decancq & Lugo (2013)).

Objectives: In this paper we generate and critically review several multidimensional

indices of Social Inclusion for 58 administrative regions in Belgium, Germany, Italy and

Spain between 2004 and 2012, adopting the theoretical framework developed by

Atkinson et al. (2002) which involves four primary indicators, namely: poverty rate, early

school leaving, longevity at birth, long-term unemployment (data from Eurostat).

By adopting various aggregation frameworks, we show how different methodological

choices can generate contradictory measures of Inclusion at regional level in Europe.



In particular, we aim to provide a novel contribution in both (i) the normalization and (ii)

the aggregation methodologies.

(i) Although in many applied works little attention is posed to the role played by

normalization, we intend to show that the latter is, conversely, a crucial stage where an

“early” weighting takes place results (e.g., Lefebvre et al. (2010)). Rescaling of variables

can strongly affect the overall results of the multidimensional analysis, and generate

implicit trade-offs and shadow prices which may have weak economic justification

(similar arguments hold for alternative normalization functions, see Carrino (2013) and

Giovannini et al. (2008).

(ii) As for the aggregation, the concept of Social Inclusion is characterized by a degree of

complexity which makes rather implausible the hypothesis of mutual independence

between dimensions which is implicit in the commonly adopted linear model. We intend

to rely on a flexible CES framework, which allows for the existence of interactions, e.g.

substitutability or complementarity, between the dimensions of the Index. The CES

parameters can, in principle, be determined a-priori (the well-known special cases, such

as the arithmetic/geometric/harmonic mean and the “minimum” operator). Nevertheless,

it is our belief that eliciting informed-experts opinions over the weights and the

parameters of the aggregation function can provide stronger economic justification for the

index premises (hidden trade-offs), as well as raise the external validity of the results.

Methods: (i) We start by building a standard linear aggregation model, where equal

weights are assigned to the rescaled dimensions. For normalization, we choose the min-

max function, which transforms data on the scale 0-100. As an alternative, we propose

the adoption of expert-based min-max normalization functions, whose thresholds for each

variable (the “min” and the “max”) are the median responses to a survey conducted on a

population of 150 Professors in Economics and Management at the Ca’ Foscari

University of Venice. Such normalization functions are to be interpreted as “social value-

functions”, in that each of the four social-inclusion outcomes is rescaled in a 0-100

interval according to its degree of “social desirability” along the min-max range defined

by the expert panel. Expert-based normalization suffers from the arbitrariness of any

survey exercise and internalize the subjective judgments of the respondents, while

making the unavoidable subjectivity explicit, and the implicit trade-offs independent from

the data chosen (as well as, possibly, more anchored to economic sensibility).

(ii) In the second part of the paper we turn our attention to the aggregation function,

relaxing the hypothesis of fixed weights and of unitary substitutability parameter which

characterized our baseline model, and switching to a CES-based framework. In order to

determine the parameters for both the weights and the substitutability parameter, and

given the regional dimension of our analysis, we ran a survey on the population of the



Directors-General of Social Policies in the 20 Italian regions, whose operational field is

strongly connected to the topics at the core of the Social-Inclusion phenomena as defined

by the European Council. By following a strategy routed in the Multi-Attribute Value

Theory (Despic & Simonovic, 2000; Grabisch, 1996; Meyer & Ponthière, 2011; Pinar et

al., 2014), we asked the Directors-General to evaluate, on a scale from 0 to 100, a number

of fictitious societies characterized by different values in the four primary indicators of

Inclusion. We check for the validity of the weak axiom of revealed preferences by re-

submitting to each expert a random subset of scenarios, asking them to repeat the

evaluation exercise and checking their answers’ consistency. By using the elicited

evaluations as dependent variables, we estimated the weights and the substitutability

parameter of the CES function for each stakeholder, through a grid-scale process

followed by a non-linear least square estimation (Henningsen & Henningsen, 2012).

Results and conclusions: (i) Results indicate that changing the normalization strategy

can sensibly alter the levels of the aggregate measure, as well as regions rankings (with

strong rank-reversal effects between Italy and Germany), even though the aggregation

model is left untouched. Expert-based normalization leads to trade-offs which are quite

different from the data-driven ones, thus substantially affecting the relevance of each

component with respect to the aggregate measure, as well as the levels and trends of the

Index at the regional level in Europe, leading to different policy implications and

interventions.

(i) Results show that preferences (in terms of both substitutability and weights of the

dimensions) are quite heterogeneous among the Directors-General. As a consequence,

building a specific Index for each expert, we are able to show how, keeping the

normalization constant, the choice of different sets of weights & substitutability

parameters results in very different measures and rankings of Social Inclusion among

European regions, thus highlighting the importance of being transparent on the source and

the economic justification of the parameters themselves.
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